ABSTRACT
Introduction
Latin American economies are known for offering disappointing evidence in terms of development. Argentina is a leading example of an economy falling behind the United States and other Western world economies in the last half century. Although existing theories offer different explanations, a conventional view focuses on government policies restricting competition and efficiency. Industry-wide work rules may be seen within this view, because they set working conditions for heterogeneous firms in an industry at a regional or national level. Thus, unions might generate inefficiencies associated with restrictive work practices, having a negative impact on productivity. This paper offers industry-level evidence that in an economy promoting policies to weaken industry-wide collective bargaining, labor productivity in manufacturing improves.
Argentina's labor market reforms in the early 1990's invite an opportunity for estimating the effect of work practices on productivity. For decades, labor market institutions had responded to a monopolistic (state-sanctioned) protection of unions by sectors, centralized bargaining including industry-wide work rules, and union contracts of indefinite duration (O'Connell 1999 , Etchemendy 2001 . During the 1970's and 1980's, contracts signed by industry had been dominating contracts signed by firms leading to what is best known as industry-wide work rules. The hierarchy of contracts could have important implications for efficiency and management's ability to organize production since industry-wide agreements include binding standards applied throughout the industry. Since the reforms in the early 1990's, the government implemented policies promoting firm-level collective agreements that were bargained at low levels of organization (Tuman and Morris 1998) . This includes a decentralization framework for collective bargaining and negotiations based on productivity.
Although the reforms were in practice only partially effective, they affected industrial relations in the manufacturing sector. For instance, several contracts in the automobile industry were limited to the utilization of high quality production techniques.
Our identification strategy is based on the comparison of manufacturing industries whose workers are covered by contracts bargained after the reforms and industries whose workers are covered by contracts bargained before the reforms, when unions played a major role at the industry and national level. It is naturally challenging to 3 investigate how work practices including rules on technology acquisition affect productivity levels and growth, but the exercise should offer a credible measure of the effect of industry-wide work rules. First, the policy change should be perceived as exogenous relative to the manufacturing industries. Second, it is possible to find work rules that were bargained between firms and unions from samples of collective agreements signed before and after the labor reforms. We develop a unique union contract data set that includes union practices on capital acquisition affecting manufacturing firms located in different states. To the best of our knowledge, our study is the first one that uses union contract data in a developing country to examine the effect of work practice changes on productivity.
Although the reform may be considered to be exogenous, work practices are suspected to be endogenous because unions and firms bargain on practices and productivity after the reforms. In order to investigate this possibility empirically, we employ classical instrumental variable approaches for estimating a difference-in-difference model. The specification includes industry effects and state effects. To instrument a work rule bargained in an industry located in a state, we use length of contracts and number of employees covered by union contracts in other industries located in other states. These instruments capture variation created by the reforms that is not related to productivity advances in the industry. The sets of instruments pass standard tests used by practitioners in all the specifications. The evidence shows that industry-wide practices on displacement of workers and capital acquisition have a negative impact on productivity. However, in the period after the reforms, union practices do not appear to restrict economic efficiency. This evidence might be interpreted as suggesting that policies designed to weaken the industry-wide collective agreements increased firm's efficiency in the manufacturing sector.
A recent body of the literature investigates the distributional effect of policy (see, e.g., Bitler, Gelbach, and Hoynes 2006, Bandiera, Larcinese, and Rasul 2010) . While the empirical literature traditionally has focused upon estimating how unions affect mean productivity, this approach may be incomplete if industry-wide rules do not similarly impact low-and high-productivity industries. As in Bandeira, Larcinese and Rasul (2010), we model heterogeneity of effects throughout a quantile regression 4 model. We can use instrumental variable and panel data quantile regression approaches to estimate the models (Chernozhukov and Hansen (2006 ), Koenker 2004 , Harding and Lamarche 2009 ). Existing methods, however, are not well suited for investigating the effect of practices on our productivity equation. We simply accommodate the approaches proposed in Koenker (2004) and Harding and Lamarche (2009) to estimate the distributional effect of work practices on the conditional response distribution. We find that practices on capital acquisition have a small negative impact at the lower tail of the conditional productivity growth distribution, suggesting that this practice has a modest negative effect on low-productivity growth industries. On the other hand, practices on technology acquisition seem to have an adverse effect on high-productivity growth industries, decreasing productivity by 6.7%. The results for the period post-reform suggest that productivity growth improves 3.6% under weakened industry-wide practices on the incorporation of new technology.
Union practices affecting economic efficiency have received extensive attention from theorists and applied economists. Theoretical support for the effect of working rules on aggregate output growth is given by Holmes and Schmitz (1995) , Prescott (1998) , Parente and Prescott (1999, 2000) , Cole, Ohanian, Riascos, and Schmitz (2005) , and Bental and Demougin (2006) . Holmes and Schmitz (1995) show that better technology is not adopted in an economy where workers have some degree of monopoly power. Prescott (1998) argues that work practices affect economic efficiency. Parente and Prescott (1999) , the coalition of factor suppliers set work practices and wages, and make it difficult to enter the market with a more productive technology.
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In
Inferior technologies are used, and consequently there is less growth in output. Cole, Ohanian, Riascos, and Schmitz (2005) argue that international and domestic competitive barriers explain why Latin America economies have not followed Western economies success.
The large existing empirical evidence is controversial. The literature reports positive and negative overall union productivity effects consistent with the fact that unions have two "faces". Freeman and Medoff (1984) initiated a debate by pointing 1 This paper also relates to the literature on institutions and policies affecting resource allocation (see, e.g., Hopenhayn and Rogerson 1993 , Lagos 2006 , Restuccia and Rogerson 2008 , Hsieh and Klenow 2009 .
5
out that potential increases in productivity are induced by unions that provide workers a collective voice in the workplace. In contrast, unions may reduce productivity by reallocation and inefficiency associated with restrictive work rules (Bremmels 1987) .
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The mixed empirical evidence of the effect of unions on productivity covers a variety of industries including manufacturing, construction, and services in the United States and United Kingdom. A few papers, notably Ferreira and Rossi (2003) and Galiani and Sturzenegger (2008) , have studied the effect of unions in Latin America. Our empirical approach, that uses data before and after a policy change, is similar to the one used in Ferreira and Rossi (2003) .
The outline of the paper is as follows. Section 2 introduces a theoretical framework.
Section 3 presents institutional details and describes the union contract data set constructed in this paper. While Section 4 briefly presents models and methods, Section 5 presents empirical results. Section 6 concludes.
A Simple Modeling Framework
This section presents a framework following the literature on unionization structures and incentives to adopt new technology. We develop a simple extension of the model introduced in Haucap and Wey (2002, 2004) to analyze the effect of industrywide bargaining on technology adoption. Under firm-level negotiations, the union of the less efficient firm accepts working conditions to maintain the firm competitiveness in the product market. On the other hand, under industry-wide negotiations, an industry union exploits its monopoly power. This section shows that investment incentives which depend on how productivity enhancing technology affects firms' profit can be lower under industry-wide bargaining than under firm level bargaining.
Consider two firms i = {1, 2} in an industry m producing an homogeneous product.
We assume an inverse linear demand function p = A − q 1 − q 2 , with A > q 1 + q 2 . The good offered by firm i, q i , is produced by employing labor l i , which is the only input in the production process. Firm 1 has the opportunity of introducing an innovation that 2 See also classical papers by Brown and Medoff (1978) , Clark (1984) , Allen (1987) , and Groves, Hong, McMillan and Naughton (1994) . More recently, Dunne, Klimek and Schmitz (2010) investigate competition and productivity in the US cement industry. Addison and Hirsch (1989) and Dowrick and Spencer (1994) report evidence that relates unions with lower total factor productivity growth in the US, where there is decentralized collective bargaining. reduces the labor requirement per unit of output by φ paying a cost c.
3 The (sunk) cost of implementing the innovation, c, is exogenous and can be seen as measuring the severity of a hold-up problem. 4 The total cost of employing one unit of labor w i is set by unions. The variable includes wages and other costs per unit of labor associated with working practices described in union contracts. Workers have an outside option w 0 .
There are three stages in the game. In the first stage, firm 1 decides whether to implement an innovation φ. In the second stage, unions set w i considering firm's setting their employment level l i . 5 Work rules including wages can be set at the industry-level by a union that maximizes the industry benefit bill U I (w i , w j ) = 2 i=1 l i (w i − w 0 ). The alternative, competing structure is characterized by a union maximizing the firm's benefit bill, U F (w i , w j ) = l i (w i − w 0 ). The solutions of these problems are denoted by (w
Finally, in the last stage, firms compete in quantities taking productivity levels and the cost of labor as given.
The incentive to innovate Φ 1 is defined as the profit differential between the profit of firm 1 when an innovation is implemented, Π 1 (w 1 , w 2 , φ), and the profit of firm 1 when an innovation is not implemented, Π 1 (w 1 , w 2 , 0). Note however that the profit differential depends on the level of negotiation. We denote Φ 1's incentive under firm-level collective agreements. An implication of this result is that industry-wide bargaining is expected to have an adverse effect on productivity, with the largest negative impact on high productivity industries. Bronstein 1978) . Traditionally, few unions were allowed to represent workers in collective bargaining and strikes, a status called "personería gremial". Once bargaining rights have been granted to a high-level union, low-level agreements are not possible.
Industry-wide practices refer to work rules introduced by high-level industry agreements that set standards to other (lower-level) agreements. For example, if at the industry level it is established that the wage is w , firms and workers must bargain over a wage that is at least w .
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In the early 1990's, Argentina made considerable progress on implementing marketoriented structural reforms. 8 The major changes in the labor market institutions were:
(a) the decentralization of the negotiation process and (b) the introduction of negotiations based on productivity (Cardozo and Gindin, 2009) . Although the reforms and the implementation of the policies were fairly complex in nature, the agreement in the literature is that the reforms undermined the hierarchy of the traditional industry-wide collective negotiations. The government implemented policies promoting firm-level collective agreements that were bargained at low levels of organization (Tuman and Morris 1998) . For instance, the decree 2284 written in 1991 indicates that unions and employers have the right to "choose the level of negotiation they consider appropriate" in new or renegotiated collective agreements. After the reforms were introduced, the number of beneficiaries per contract decreased and contracts at low levels of organization doubled in percentage.
Flexible working hours, flexible contracts and flexible organization of work were also introduced in new and renewed contracts. 9 The collective agreements in the automobile industry, nicely described in Catalano and Novick (1998) , provide an interesting and illustrative example of the changes. A number of collective agreements 7 In the period 1973-1976, industry-wide bargaining was widespread including roughly 7 out of 10 contracts (Bronstein 1978) . The negotiations were suspended in 1976, but union contracts remained in force until they were renegotiated in 1988 and 1989. 8 Argentina implemented a liberalization program, privatized public enterprises, and deregulated the economy. The labor reform included the introduction of contracts for temporary workers and a decentralization framework for collective bargaining. The decree 2284 in 1991 deregulated collective labor agreements. The interested reader can find additional details on labor market regulations and reform bills in Murillo (1997) and Etchemendy (2001) .
written in 1975 were extended without changes in the automobile industry, but other contracts were modified. For instance, the system of 8 to 10 categories agreed in 1975 was reduced to four occupational categories in the early 1990's. The productivity in the automobile industry increased dramatically after the introduction of the reforms (Figure 3 .1).
Collective agreements in the First Round Second Round Third Round manufacturing sector 1973-1976 1988-1990 1991-1994 Trabajo de la Nación Argentina (Argentina's Labor Department) and its website. We
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Following standard practice, contracts were partitioned into subgroups in order to increase the accuracy of the estimates. First, we stratified the population of union contracts in H different stratas. Second, we determined the number of contracts, n h , to be selected from each stratum h. Lastly, we obtained the samples. After we generated random numbers for the contracts, we ordered them, and we selected the first n h contracts. Additional details are available upon request.
restrict attention to a sample of collective agreements in the manufacturing industry in the period 1973-1994.
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A breakdown of the contracts by negotiation round is offered in Table 3 .1. The table reports number of contracts and average number of employees covered by collective agreements. For comparative purposes, we offer information on the entire population of manufacturing contracts. It is immediately apparent than our sample includes major agreements, because 36.8 percent of contracts covers 60.7 percent of workers.
Corresponding to the population trend, most contracts show sizable decline in the number of beneficiaries over time. The table also shows the proportion of renegotiated contracts. Only 10 manufacturing contracts written between 1973 and 1990 were renegotiated after the reforms were implemented in the early 1990's. It is interesting to note however that renegotiated contracts have, on average, more beneficiaries than other manufacturing contracts.
12
Bargaining units can be classified into four groups: establishment (plant), firm (multiplant), area and industry.
13 Our sample of collective agreements includes industry level contracts and firm level contracts written before and after the reforms.
In industry level contracts, unions and employers' associations bargain over working conditions that are applied throughout the industry. In firm level contracts, a firm with multiple establishments negotiates with a national or regional union. In our sample of major union contracts, the proportion of industry contracts decreased 11 percent in the 1990's, although there was a significant reduction in the number of
11
We do not include other industries in the analysis for two important reasons: (i) industry data from the Argentine Census are available for the manufacturing sector and are not available for other industries in the period 1974-1994 (with the exception of Trade and Services); (ii) several public enterprises in the Electricity, Gas and Water sector and Service sector were privatized in the 1990's, and therefore, they were affected by a policy not analyzed in this study.
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The renegotiated contracts provided provisions for workers in manufacture of motor vehicles, manufacture of synthetic resins, plastic materials and man-made fibres except glass, manufacture of bakery products, ship building and repairing, tyre and tube industries, manufacture of glass and glass products, petroleum refineries, manufacture of non-metallic mineral products not elsewhere classified, and manufacture of wearing apparel, except footwear.
13
In the period 1973-1994, 63 percent of contracts are industry contracts, 26 percent are firm contracts, 9 percent are area contracts, and 2 percent are establishment contracts (Aldao-Zapiola et al. 1994) . Major firm level contracts and industry level contracts can have common features (e.g., similar number of beneficiaries). For instance, while industry-level agreement 2 written in 1975 covered 150,000 workers in the textile industry, firm-level agreement 21 written in 1975 covered 109,299 workers in the railroad industry. beneficiaries per contract that exceeded 55 percent. This last number reflects in part the weakening of the industry-wide bargaining. Industry level contracts were not restrictive in the period after the reforms, because provisions negotiated between industry unions and employers' associations were not necessarily applied to bargaining units at lower levels.
The impact of the reforms on the bargaining process can be alternatively described using the geographical coverage of the collective agreements. Quebracho is a hard wood produced in the "Gran Chaco" region in northern Argentina and Paraguay.
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Fe. Local agreements could also be possible by national unions with local representation and affiliation. The collective agreement of General Motors Argentina in the 1990's was signed by the union of the province of Córdoba, where the main plant of the firm is located. As shown in Figure 3 .2, the reforms introduced in the early 1990's significantly increased the proportion of regional and firm contracts at low levels of organization, although industry bargaining remained widespread in the period after the reforms.
Using the sample of manufacturing contracts, we identify 16 commonly included practices. Work rules can be categorized into 6 groups: working conditions, redeployment, hiring and layoffs, working week, featherbedding and capital acquisition ( Oswald and Turnbull (1985) introduce a similar classification of union practices.
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We evaluated the standardization of the industry definitions by comparing statistics for the automobile industry with the ones reported in Catalano and Novick (1998 14 consideration restrictions imposed by industry definitions and data availability, the production data used in this study includes 55 Argentine manufacturing industries located in 24 provinces.
Our measure of efficiency is constructed as industry net output divided by number of workers. This is due to lack of data on labor and capital to create better measures of productivity. 17 We present additional details and data sources in Appendix A.
3.4. Data construction. The construction of the data set used in this paper involved the following main steps: (1) classification of contracts according to the fourdigit ISIC level of aggregation; (2) identification of manufacturing industries and standardization of the industry definitions over time; (3) qualitative analysis of practices included in the contracts and construction of industry-wide work rules.
In step (3), we were able to construct two measures of industry work rules. For each of the 55 manufacturing industries, we created time series of the work rules described in Table 3 .2 in each of the 24 Argentine provinces. If work practices were bargained in firm-level contracts, we aggregated them to the four-digit ISIC level. Our first measure simply indicates whether union contracts in industry i located in state s at time t include a work practice, W ist . Our second measure is defined as,
where K ist denotes the number of contracts and ξ kist is an indicator variable for whether union contract k includes a work practice.
Using Figure 3 .3, we illustrate the changes of the work rule W after the reforms in each of the manufacturing industries considered in our paper. The figure presents the total number of work rules in union contracts negotiated before and after the policy reform. We see that the new institutional setting generated changes in work practices that were not uniformly extended across manufacturing industries. Thus, industry as including firms in manufacture of motor vehicles, motor vehicle bodies, trailers, semitrailers, trailer parts, and parts and accessories for motor vehicles and their engines. The productivity patterns obtained from different data sources show remarkable similarities. Labor productivity changed over time, increasing dramatically after the reforms.
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Our definition is similar to the one used in Stiroh (2002) . A number of studies have focused on alternative measures of economic efficiency. For instance, Hsieh and Klenow (2009) Figure 3 .3. Bargained practices in collective agreements before and after the policy change. we can investigate productivity growth differences between industries by examining variation in work practices over time and across industries. In the next section, we introduce the methods to be applied to a difference-in-difference model of labor productivity.
Models and Methods
We begin with a simple productivity equation given by,
where the unit of observation is the productivity of industry i in state s at time t. The variable y ist is defined as the logarithm of the quantity of net output q ist divided by the number of workers l ist . The variable y ist may also measure productivity growth.
While the variable W ist indicates whether union contracts affecting industry i include a work practice, the variable A t is an indicator variable for years after the policy reform initiated in 1991. The variable AW ist is defined as the product of the indicator for a bargained work rule, W ist , and the indicator variable for years after the policy change, A t . The model also includes a set of independent variables, x ist . These variables are described in detail in Appendix A. Lastly, the variable ǫ ist is the error term.
4.1. Estimation. The model presented in equation (4.1) can be tentatively estimated using simple regression methods. The coefficient δ 1 measures the difference in the conditional expected value of labor productivity between industries whose workers bargain over work rule W and industries whose workers do not bargain over work rule W . The coefficient δ 2 measures the differences in the expected value of productivity after the policy change. The coefficient δ 3 measures the difference between productivity of industries whose workers bargain over W and industries whose workers do not bargain over W , after the policy change. The changes in the labor legislation and the presence of less prevalent industry-wide work rules after the Argentina's reform in the early 1990's would imply a positive coefficient δ 3 . However, results from estimating (4.1) may be biased because industry latent heterogeneity is likely to be correlated with W . 4.1.1. Unobserved heterogeneity. We consider a variation of model (4.1) that includes industry effect α i 's and state effect µ s 's. The industry effects represent differences in managerial abilities and sector externalities affecting labor productivity that are constant over time and across state. The state effects capture industry-invariant and time-invariant differences in regional productivity. After introducing these effects, the previous model can be rewritten using a more convenient notation, A quantile regression version of model (4.2) is,
where τ is a quantile in (0, 1) and Q(·|·) is the τ j -th conditional quantile function.
′ provides an opportunity for investigating how the policy variables and other independent variables influence the location, scale and shape of the conditional distribution of our productivity measure. For instance, if we have an identically, independently distributed error term distributed as F and one covariate W ist , the quantile functions Q Y it (τ |·) are parallel lines with parameter (β 0 (τ ), δ 1 )) ′ , and the distance between them is the difference between the intercept terms. It is possible, however, that δ 1 (τ ) changes with the quantile τ , suggesting lines with different slopes.
In this paper, we accommodate existing methods to estimate the conditional quantile function (4.3). 18 We first introduce a simple extension to the fixed effects estimator proposed by Koenker (2004) , allowing for industry and state location shift effects on the conditional quantiles of labor productivity. Let C(·) be the summation of quantile regression check functions,
where ρ τ is the classical quantile regression check function (see, e.g., Koenker 2005) .
We follow Koenker's approach of jointly estimating the parameter of interest and the nuisance parameters, because standard panel data transformations are not available in quantile regression. An estimator for a model with industry and state effects is defined as,
To address a potential problem of endogenous covariates, we accommodate the method proposed by Harding and Lamarche (2009) . Consider the objective function for the conditional instrumental quantile relationship that is given by:
where the termŵ ist is the vector of instruments introduced by Chernozhukov and Hansen (2006) . In practice, it is possible to constructŵ by a least squares projection of the endogenous variables d on the instruments w, exogenous variables x and individual effects. The procedure in Harding and Lamarche (2009) is similar to the one developed by Chernozhukov and Hansen (2006, 2008) and proceeds in two steps.
First they minimize the objective function above for β, α, µ, and γ as functions of τ and δ,
Then they estimate the coefficient on the endogenous variable d by finding the value of δ, which the following quadratic function defined on γ:
for a given positive definite matrix A.
19 To obtain standard errors and do basic inference, we simply accommodate the covariance matrices obtained in Koenker (2004) and Harding and Lamarche (2009) . The interested reader can find additional details in Koenker (2005) , Chernozhukov and Hansen (2006, 2008) and Lamarche (2010) .
Empirical Results
This section presents results on basic regression models that are employed to document the effect of work rules on labor productivity in the Argentine manufacturing industry. Tables 5.1 and 5.2 present evidence of the effect of work rules on two measures of productivity. While columns (1) and (2) present results for labor productivity equations, columns (3) and (4) Table 5 .1 indicate that displacement practices have a significant, negative effect on productivity,
suggesting that contracts with practices on displacement of workers might limit manager's ability to do work in the most efficient manner. We find, however, that these practices seem to positively affect productivity in the period after the reforms. The evidence seems to imply that work-wide practices limit management effectiveness to conduct production operations, but practices are effective if they are not imposed by high-level negotiations.
19 It is convenient to consider the asymptotic covariance matrix ofγ (Chernozhukov and Hansen 2006) . The requirement is that A be any uniformly positive definite matrix, and for practical convenience, can be A = I orÂ = (N ST )
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Note that the models do not include time effects. This is to avoid issues of linear dependence with the variable of interest 'After the reforms', A t . When we carefully handle non-singularities in the design matrix, we obtain similar results for the coefficients δ 1 and δ 3 to the ones presented in Moreover, the results in column (1) suggest that industries with contracts that include practices on occupational categories and training have lower productivity than industries with contracts that do not include these work rules. The effect of practices on technology acquisition is negative, but insignificant at standard levels. We also find that practices on physical and human capital acquisition lead to productivity advances in the period after the reforms. Lastly, the evidence presented in column (3) suggests that practices on physical and human capital bargained after the reforms increase productivity growth. (1) and (3) of Table 5 .1 would provide reliable estimates of the policy parameter. However, one may argue that industries' level of innovation did not remain constant in the period after the policy change, and therefore, practices could be negotiated more often in industries with high level of innovation. We employ TSLS methods in models with fixed effects to account for the possibility of an endogenous policy variable.
Ideally, we would like to use as instruments external shocks to the industry that hit the negotiation process but not industry productivity. The reform introduced in the 1990's represents an external shock, but practices are suspected to be endogenous because unions and firms bargain over practices that affect productivity. To instrument work rule W bargained in industry i and state s, we use average number of 21 Appendix B presents robustness checks. In all the variants of the model, we find that the effect of technology after the reform is positive and significant, suggesting that decentralized negotiation on technology acquisition lead to productivity gains. The table also illustrates the importance of controlling for observed heterogeneity. Column (1) in Table B .1 shows that industry-wide practices on technology acquisition tend to increase productivity. As expected, however, these results are not robust to the inclusion of additional controls for regional disparities.
employees covered by union contracts and average length of contracts in other industries located in other states. 22 The instruments represent features of the weakening of the industry-wide collective bargaining uncorrelated with latent determinants of productivity in industry i in state s. It might be possible however that aggregate shocks over time drive productivity and negotiations in other states but the model includes a variable that captures time effects common across industries and states, A t . In addition, the models are estimated using clustered standard errors. Thus, the number of employees and contract's duration in other industries that are distant to industry i in state s capture variation associated with the policy reforms that is unrelated to productivity advances in industry i. 23 Table 5 .1 offers evidence that the instruments pass the standard test of overidentification, and instruments and endogenous variables are strongly correlated. Table 5 .1 presents instrumental variable results of the effect of work practices on productivity and productivity growth. The results presented in column (2) suggest that productivity is higher in industries with contracts that do not include industrywide rules on displacement of workers and categories of workers. We also find that practices on technology and training after the policy change increase productivity.
Therefore, the evidence continues to suggest that the policies that weakened the traditional industry-wide collective agreements increased productivity in the manufacturing sector. The results for the productivity growth equations estimated in column (4) also indicate a significant effect of the policy. Physical and human capital practices increase mean productivity by 1.20% and 1.22% in the period after the reforms.
22 It is known that contract's duration is an important component in the collective bargaining process (see, e.g., Murphy 1992 and Dye 1985) . The literature documents several factors affecting contract's duration, including cost-of-living adjustments and industry-specific transaction costs. In Argentina, however, the duration of union contracts were dramatically affected by the "ultra-activity" law, which allows contracts to be extended if unions and firms do not agree to a revision. In the period 1975-1998, approximately 90 percent of the contracts were of "indefinite" duration. 23 The theoretical justification of using contract's duration to instrument the endogenous policy variable also relies on the fact that contracts were extended despite that unions and firms did not agree to a revision. This can be interpreted as implying that productivity in an industry might not be associated with contracts' duration. It may, however, influence productivity in the first year, when firms and unions were less uncertain about contract's duration. We address this concern by using the length of contracts in other industries located in other states. Table 5 .2. The effect of complementary work rules on productivity. The symbols ‡, †, * denote statistically different from zero at the 0.10, 0.05, and 0.01 level of significance. Clustered standard errors are in parentheses.
Complementary Practices.
The existing empirical literature examines the effect of individual work practices on productivity as well as the effect of clusters of complementary practices on productivity (see, e.g., Bartel 1995 and Ichniowski, Shaw and Prennushi 1997) . Complementary work rules may be advantageous because one work rule may be more effective if it is adopted with other practices that stimulate worker's productivity. Therefore, there may exist productivity gains arising from adopting one practice along with other work practices. The theoretical literature seems to also support the notion that policies should be analyzed within a coherent incentive system (Holmstrom and Milgrom 1994, Milgrom and Roberts 1990 ).
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To model the possibility of cluster of complementary practices, we estimate a model that incorporates the practices analyzed in Table 5 .1. Using Table 5 .2, we show results from estimating simultaneously the effect of featherbedding and capital acquisition practices on our measures of productivity. We find that while industry-wide practices on displacement of workers and categories have an adverse effect on productivity, technology and training bargained after the reforms seem to increase productivity.
Moreover, the results shown in column (4) continue to suggest that practices on technology and training introduced after the government weakened industry-wide agreements have a positive, significant effect on productivity growth. have equally restricted firms level of efficiency across industries. However, the reforms could affect industries differently, because the productivity impact of a marginal firm that becomes able to adopt an innovation under the decentralized framework is larger in a high-productivity industry than in a low-productivity industry. 26, 27 In this section, we focus on the heterogeneous effects of the policy reform across the conditional distribution of productivity advances by estimating quantile regression models with 24 We briefly investigate the possibility that practices are part of a more general cluster of complementary practices using Kendall's τ rank correlation test statistic (Hájek,Šidák, and Sen 1999) . Practices that are negatively correlated with displacement of workers in the period before the reform, turn to be positively correlated in the period after. Work practices on technology and training seem to be strongly correlated in the period before and after the policy change. Overall, the results suggest that individual work practices in the 1990's were part of a cluster of complementary practices.
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Contracts might include other productivity-improving work rules that are not included in the set of complementary practices. Although it is naturally challenging to identify them, one can construct a comparison group of industries with contracts that negotiate over wages but do not include work practices. In our sample of contracts, only 1.5 percent of the collective agreements include negotiation on wages and no other productivity related work rules. fixed effects. We use instrumental variables to estimate a productivity growth equation similar to the one presented in Table 5 .1. (Table 5 .1, column (4)), we see that the effect of technology is associated with a weak, yet significant, productivity loss at the 0.1 quantile. Moreover, we find that technology and training after the reforms have a significant and positive effect at the upper tail of the conditional response distribution.
These practices do not seem to limit management effectiveness to conduct production operations in high-productivity industries after the reforms were implemented. .2), we obtain the following equation:
To address the concern of endogenous regressors and the possibility of heterogeneous effects, we employ the quantile regression instrumental variable approach introduced in Section 4.
Industry-wide work rules set working conditions for all potentially heterogeneous firms in an industry, and therefore, the variable I ist → 1 may be interpreted as implying higher barriers affecting firms' efficiency and ability to organize production.
Because I ist can be seen as a continuous variable, we can estimate a counterfactual scenario. We let the variable I be equal to 10% and then we recompute the model prediction for I equal to 11%. The difference between the model prediction which includes I = 0.10 and the model prediction which includes I = 0.11 corresponds to our estimate of the effect of technology acquisition practices on labor productivity growth. We present the results in Figure 5 .2. The figure restricts attention to the impact of technology acquisition practices on productivity growth in 55 manufacturing industries. The mean productivity growth change is -0.9% in the period pre-reform, increasing to 1.0% in the period post-reform. These estimates, however, miss important information. Union practices on technology seem to have a modest negative effect of less than 1% among low-productivity growth industries, but they reduce labor productivity among high-productivity growth industries by 6.7%. The results for the period post-reform suggest that productivity growth improves between 0.2% and 3.6% under weakened industry-wide practices on the incorporation of new technology.
We extend the series of simulation exercises to the analysis of work rules on training. to have a negligible effect among low productivity growth industries. Union practices on training in an economy promoting policies to weaken industry-wide agreements appears to be beneficial for high productivity growth industries, although practices on technology acquisition have a larger impact than practices on training.
Lastly, we test if the productivity changes reported in Figures 5.2 and 5.3 are significantly different. We test two hypotheses. 29 We first check whether productivity growth rates are significantly different from zero at τ = {0.1, 0.5, 0.9}. Second, we test the equality of gains across quantiles τ , considering pairs (τ i , τ j ) for i = j. For instance, the fifth column in Table 5 .3 shows the p-value of a Wald-type test for the hypothesis that the productivity growth rate at the 0.1 quantile is equal to the Table 5 .3. Tests for the significance and equality of productivity growth rates. P-values are reported.
productivity growth rate at the 0.5 quantile. We find that (a) productivity growth induced by changes in technology and training in the period after the reforms are statistically significantly different than zero at the 0.9 quantile, and (b) we reject the equality of gains induced by changes in technology at the 0.5 and 0.9 quantiles.
While these work practices do appear to increase economic efficiency in the postreform period, technology acquisition seems to have a significant adverse effect on high-productivity growth industries under industry-wide contracts.
Discussion and Final Remarks
This paper documents the effect of industry-wide practices on productivity. Argentina's policies to promote decentralization of the negotiation between firms and unions invite an opportunity to answer questions for developing countries. We first examine the hypothesis that unions add costs that limit firm's organization and flexibility to incorporate physical capital. We find that industry-wide practices on displacement of workers, technology acquisition and training have a negative impact on productivity. Union practices on technology acquisition are heterogeneous, having a modest negative effect on low-productivity growth industries and a significant adverse effect on high-productivity growth industries. In the post-reform period however, productivity improves and work practices do not appear to restrict economic efficiency.
The current analysis focuses on whether a practice was included in a contract, and remains silent on the mechanisms through which union practices affect both productivity and within-industry productivity. This is due to the lack of suitable data. Further research is also needed on other costs unions in developing countries 30 may impose on firm's management. These factors are associated with disruptions in the production process from strikes and pressures to increase wages and benefits.
Nevertheless, we hope that the evidence presented in this article will stimulate further research on the subject.
